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A WELL KNOWN FACT 


fiiilHg Ice crystal 
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Halo forming lea crystals 5uimple<l dtirinq a display St 
U>e South Polo by Walin' T?r^. Tho crystals ars thin 
hexoQcnai plates and $tx sided cohimns 






source; Wikipedia 




Mechanical approaches [ edit source ] 


Single axis [ edit source ] / 

The earliest experimental studies on halo phenomena have been attributedt^®' to Auguste Bravais in 1847J^^ Bravais used an equilateral glass prism which he spun 
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Two axes [ edit source ] 


3. Experimental Demonstration of Tangent Arc Halos 
Several features of halos such as sun dogs, the par- 
helic circle, the circumhorizontal, the circumzenithal, 
and the Parry arc,^-® may be demonstrated by rotat¬ 
ing prisms. We can simulate all these effects by 
sending light through a hexagonal prism rotated 
about one axis. For the first four effects the rotation 
is about the symmetry axis, which is constrained to 
be vertical. We rotate the prism, not because the 
crystals in the sky are rotating but because we are 
quickly giving our one prism all the orientations pos¬ 
sessed by the many crystals in the sky. This corre¬ 
sponds to the orientations of a group of falling plate 
crystals. The Parry arc results from column crystals 
that fall with their axes horizontal and one pair of 
side faces also horizontal. All these orientations are< 
given our one prism by means of spinning it about a 
vertical axis when its symmetry axis is horizontal 
eind a pair of side faces are horizontal. 

The method of orienting our single crystal to pro¬ 
duce the upper tangent arc is more complicated. 
The collection of crystals to produce this effect is sub¬ 
ject only to the restriction that the crystals’ symmetry 
axes EU’e horizontal.*-** For quickly giving our one 
prism all the orientations of this collection, we must 
keep the sjmimetry axis horizontal, spin the crystal 
about this axis, and simultaneously spin it about a 
vertical axis. 

An experimental arrangement (see Fig. 5) was de¬ 
veloped that allows simultaneous rotation around 
these two perpendicular axes. The hexagonal prism 


is rotated about its horizontal symmetry axis by a 
small, battery-powered electric motor. This assem¬ 
bly is attached to a battery-powered drill. By oper¬ 
ating both rotations and illuminating the device with 
light from a slide or overhead projector, we can ex¬ 
perimentally simulate the tangent arcs on a nearby 
screen.** The experimental halo angles depend on 
the index of refraction of the prism. One may use, 
for example, either a sample made nf Hogs nr TiiiHt- 
X.5) rf^ ^ho llow boo^ 
filled with wateS th = 1.33) giving resulUi Cloyer W 
Ihose 01 ice (n = 1.31). The shape of the upper tan¬ 
gent arc depends on the solar elevation, and we can 
show this effect by varying the angle with which the 
light approaches the rotating crystal. For example, 
with a water-filled prism, to simulate the upper tan¬ 
gent arc with the Sun at 30 deg above the horizon, the 
projector beam must come up to the crystal from a 
p>osition 30 deg below the horizontal. To get a 
smooth, continuous pattern on the screen, the rota¬ 
tion about the horizontal axis must be fast enough— 
not less than ~4000 revolutions/min. Figure 6 
shows an experimental upper tangent arc halo pat¬ 
tern, which nicely correspwnds to the one expected for 
this kind of crystal ensemble, for a solar elevation of 
~ 10 deg. 




Three axes [edit source] 
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Halo (Atmospheric Phenomena) 
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